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(71) We, PRINS N.V., a Dutch Com- 
pany of Randweg 35^ Dokkum^ Holland^ and 
HOLLANDSE BOUWCOMBINATIE 
{HOLLAND BinLDING CORPORATION) 

5 N.V., a Dutch Company of Scbeveningseweg 
50, Den Haag, Holland, do hereby decide the 
invention, for which we pray that a patent ma^ 
be granted to us, and the method by which it 
is to be performed, to be particularly described 

10 in and by the following statement: — 

The invention xelates to a profiled steel 
floor plate to be utilized as a mould and rein- 
forcement for concrete to be poured into the 
floor plate and to a floor includmg concrete 

15 pouzed into sudi a plate. 

In f(»ming a floor construction, profiled 
floor plates function both as moulds for the 
concrete during the pouring diereof and as 
reinforcements for the structure formed after 

20 the hardening or curing of the concrete. To this 
end the plates have b^ profiled to give them 
one or more troug^'-shaped corregations to 
receive conciete- 

Tlie profiled plates can only function as a 

25 reinforcement if the bond between each plate 
and die mass of concrete is sufficiently inti- 
mate. Thus if the floor construction is sub- 
jectsd to bending, a shearing force will occur 
between the concrete and the steel plate. If 

30 this shearing force becomes too great and 
the bond between the concrete and the plate 
is broken, the reinforcing function of the steel 
plate is lost This may lead to faflure of the 
floor construction. 

35 With a cormgated floor plate the bond 
between concrete and plate is increased by the 
provision of bulgtatg portions or protuberances 
ui the upstandn^ walls of the corrugations or 
channels. In tills connection, the term pro- 

40 tuberances denotes irregularities in the surface 
of the plate, which may be described as 
"dents", "depressed portions*', or "coddes". 
Proposes have been made for several shapes 
and arrangements of the protuberances or 
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bulging portions. In Dutch patent application 45 
No. 2773^8 several alternative structures hav- 
ing such protuberances are described, such as 
structures having indined slot-shaped pro- 
tuberance^ or randomly distributed square 
or pyramidally-shaped protuberances. Among 50 
other arrangements, it is proposed that inclined 
slot-shaped protuberances be in two parallel 
rows, in which the protuberances of eadh of 
the rows are staggered with respect to one 
another. 55 

Witii all such known structures the forma- 
tion of the promberances is such that it is 
expected that there is produced a "wedge- 
effect" between the concrete and the steel plate 
whn the floor structure is subjected to bending 60 
loads. In this case it is assumed that said 
'^nredge-effect*' is needed to retain the concrete 
within the plate, thus causing a sufficientiy 
firm union of the concrete and steel. 

The variety of previously proposed, more or 65 
less complicated patterns of such protuberances 
have been chosen because of the wish to 
strengthen the bond between concrete and 
steel, noore particularly when the floor struc- 
ture is under load. 70 

Surprisin^y, experiments have proved that 
even more satisfactory results, as far as the 
bond between concrete and steel as well as the 
loac^ng capacity of the floor construction is 
conoemed, may be achieved with floor plates 75 
embodfying the present invention, as compared 
with the floor plates known in the art. In this 
respect^ some of these new floor plates have 
appeared to be no more expensive, and in 
some instances even less expensive, than the 80 
floor plates known in the art 

Accordhig to tiie present invention there is 
provided a profiled steel floor plate to be vsc6 
as a mould and reinforcement for concrete to 
be poured into the plate, the plate having one 85 
or more cormpitions to receive concrete in 
eadi of the upstanding walls of which hrvard 
or outward protuberances are provided In two 
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rows exteading parallel to the axis of the cor- 
rugation^ the edges of the protuberances bemg 
substantially circular in sn^pe, for each waU 
the tows being spaced apart by 03 to 0.9 

5 times the height of the wall, and in each row 
adjacent protuberances bemg spaced apart by 
025 to l3 times the said height of the wall 

This arrangement of the protuberances may 
be applied to steel floor plates in a simple way 

10 and at low cost It should be noted that theory 
suggests that there can be no or little wedge 
effect produced by die protuberances in such 
an airangement. Neverdieless, it seems that 
because of the very special sdection of shape 

15 and arrangement of the protuberances, it is 
possible to cause a bond of equivalent firm- 
ness to occur. Experiments have proved that 
the effect of a 'Svedge-like" action of the pro- 
tuberances is difficult to show even for plates 

20 with for instance, two rows of tapering slot- 
shaped protuberances inclined in opposite 
directions. There are fnstifiable groundis for 
doubtmg the entixe effect produced by the 
*^vedge-like*' action, 

25 Satisfactory results nmy be obduned bodi 
widi protuberances whidb bulge outwardly 
wiA respect to the corrugation and with pro- 
tuberances whidi bui^e inwardly with respect 
to Ae corrugation. However, it has appeared 

30 that highly satisfactory results may be obtained 
if the protuberances protrude inwardly into 
the corrugation by about 3 mm horn the up- 
standhig walls and have diameters of about 10 
mm. It is also preferred that the prott^ranoes 

35 are arranged in a rectangular pattern. How- 
ever, satMactory rtstdts can also be obtained 
if tte protuberances of the two rows are stag- 
gered in the longitndmal direction of the cor- 
rugations. 

40 It appears that ^^len a concrete flbor poured 
in such floor plates is tested, the floor h cap- 
able of withstanding a greater bmding load 
than is expected from calculations of strength 
according to generalhr used methods for the 

^ calculation of strength of reinforced concrete 
floor structures. It has furthermore uq>eated 
that on subjecting said floor to beading, the 
position of the neutral load plane is at a 
hig he r kvel than expected from dusical cal- 

50 cmations. 

Based on these results^ it has been recog- 
nized that die floor plate of the invention may 
be improved to an even further eztenti It has 
appeared that the strength of the concrete 

55 floor poured into the floor plate could be 
increased to an even greater extent if die floor 
plate is manufactured from a plate material 
haying a thickness of 0.01 to 0.03 times fhe 
heiglit of the trougji walls, and the yield point 

oO (limit of stretdiing strain) of which, before tte 
plate is profiled, has a value of at least 30 
kg/mm*. Satisfactory results are obtamed 
with a material having a yield point of about 
40 kg/mm^ which allows the material to be 

65 shaped sufflcioitiy wify while giving a hig^ 



load-bearhig capacity to the floor poured into 
the plate. It is to be understood that die load- 
bearmg capadqr of the floor is also deter- 
mined by me thidmess of die layer of poured 
concrete> and is depen^t also on the height 70 
of the corrugadon. 

The mvoidon also relates to the floors, or 
portions thereof, which include concrete 
poured into the profiled steel floor plates of 
the invention as previously described It 75 
appears that satisfactory results m^ be 
obtained if the maximum and mtnimnfiri thick- 
ness of the concrete layer in such a floor, 
measured in and between the corrugations res- 
pectively, are in the ratio of a: 1, a haviiig a 80 
value of between 1.4 and 2 J. With a thidmess 
of the concrete of 4 cm above die summits of 
the profiles of ilie floor plates, a value of a= 
1.6 is preferred. Jf dns diidcness amounts to 
7 cm, however, more satisfactory results are 85 
obtained with a vahie of «k==:2.3. 

A characteristic embodunent of a floor plate 
accordmg to the invention constituting a con- 
crete mould will now be described by way of 
example with reference to the acconuianying 90 
drawmg. It is remarked, however, mat the 
invention is not limited to this embodiment. 
Other dimensions, arrangements and patterns 
of die bulged portions may be used together 
with other tfaid:nesses of tbe plates and other 95 
heights of the trough-^aped corrugation^ 
as well as a different total heiefat of die con* 
Crete layer. 

In tbe drawings I — 

Figure 1 shows the concrete mould in a 100 
diagrammatic and perspective view; 

Figure 2 shows a side wall of the mould <rf 
Figure 1 in detail; and 

Figure 3 is a sectional view on the line 
m— m in Figure 2. 105 

The concrete mould 1 consists of a sted 
plate havkg a duckness of 1.1 mm, wUch 
has been profiled in the way diown in die 
drawmg to provide two paralkl trongli- 
shaped corrugadons 2 to receive concrete. 110 
The com^tions 2 are identknd and have flat 
bottoms and flat tpstandmg dde waOs 3 • 
indmed to die vertical and of eqoal hdgltt In 
tile upstanding dde walls 3 of the corrogations 
are provided hollow protuberances 4, which 115 
protnde or are bulged inwardly into die space 
to be taken 1:9 by the concrete in the corruga- 
tions 2. At its ends, the plate is provided with 
turned edge portions S, 6 arranged so that 
several concrete moulds can be fitted into one 120 
another dde by side having one portion 
5 engage a portion 6 of an adjacent plate of 
complementary shape fitting into or around 
portion 5* 

Tbe total hdght of the mould is about 70 125 
mm and the total width to about 335 mm. 
The yidd strength of the plate (before pro- 
filing) is moze than 30 kg^om*. 

In Figott 2 io nUdi one of the "paMwyifn g 
dde waOs-SLof « oonugation 2 is shomi in a 130 
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horizontal side view, h can be seen that the 
protuberances 4 are amoged bx a lectangnlar 
pattetiL Tbe fuotiAeranc^ are 30 mm, apart 
m tile longitudinal direction of the corrugation 
and 50 mnL apart the direction transverse to 
the longitudinu direction. The edge of each 
protuberance 4 is circular in shape and they 
have a diameter of 10 

As shown in Fjguxe 3 die protuberances are 
shaped as convex (part-spherical) discs. They 
protude about 3 mm from the walls 3. 

WHAT Vm CLAIM IS: — 

1. A profiled steel floor plate to be used 
as a mould and reinforced for conciete to be 
poured into ti^ plate, the plate having one or 
more corrugations to receive concrete in each 
of the upstanding walls of which mward or 
outward protuberances are provided in two 
rows extending parallel to the axis of the cor- 
rugation, the edges of the protubenuices bemg 
substantially circular in shapti for each wall 
the rows bemg spaced apart by 03 to 0.9 
times the height of the wall, and in each row 
adjacent protuberances behig spaced apart 
by 0.25 to IJ times the said hei^t of the 
walL 

2. A profiled steel floor plate according to 
da&n 1 wherein the protuberances protrude 
mmrdly into the corrugation by about 3 mm 
from dH^ upstanding waUs and nave diameters 
of about 10 mm. 

3. A profiled steel floor plate according to 



dahn 1 or daim 2, wherem the protuberances 
are arranged in a rectangular pattern. 

4. A profiled sted floor plate according to 
any one of the precedmg ddms, wherem the 
thidkness of the plate is 0.01 to 0.03 times the 
Wgjt of the upstanding walls of the corruga- 
tions and the material of tfic plate, before 
being profiled^ has a yield point of at least 30 
kg/mm*. 

5. A profiled steel floor plate substantially 
as herein described with reference to, and as 
shown in, the accompanying drawing. 

6. A floor or portion Aeceot, including con- 
arete poured into at least one profiled steel 
floor plate accordmg to any one of the pre- 
ceding claims. 

7. A floc^ or portion thereof according to 
claim 6» wherein the maximum and minimum 
diicfcness of the concrete layer above tiie said 
floor plate are in a ratio of a: 1, m which a 
has a vdue of 1.4 to 2.5. 

8. A floor or portion thereof according to 
daim 7, wherem a is 1,6. 

9. A floor or portion thereof, including a 
profiled sted floor plate and conciete poured 
therein^ substantially as herein described with 
reference to the accompanying drawing. 

MEWBURN ELLIS & CO., 
Chartered Patent Agents, 
70—72 Chancery Lane, 
London, WC2A IAD, 
Agents for the Applicants. 
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